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(54) REFLECTOR FOR REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE BY USING 
POLYMER FILM SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reflector having high luminance and high durability and 
of a paper white type which is brighter tan a conventional product when the reflector is 
assembled in a reflection type liquid crystal display device which is supposed optimum to obtain 
a lightweight and thin device. 

SOLUTION: The reflector is obtained by applying particles and a binder in a specified weight 
range on a polymer film to form an irregular layer and further successively forming a base layer, 
silver layer, alloy layer essentially comprising silver and silicon oxide layer thereon. The 
reflection type liquid crystal display device uses the above reflector and is obtained by sealing a 
liquid crystal between the inner faces of at least a pair of transparent polymer film substrates 
and disposing the reflector on one of the outer faces. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] Liquid crystal is enclosed with the opposite inside of the transparent polymer film substrate of a 
pair at least. And it is the reflector used for the reflective mold liquid crystal display with which the 
reflector has been arranged at one side of the opposite external surface. By a high polymer film (A), a 
concavo-convex layer (B), the substrate layer (C), the silver larer (D), the metal layer (E) of the alloy 
which makes silver a subject, and the transparence oxide layer (F) The reflector to which the total 
reflection factor in the wavelength of 550nm which it is constituted in order of ABCDEF, and was 
measured from the silicon oxide layer (F) side is characterized by being 85 - 99%. 

[Claim 2] The reflector according to claim 1 characterized by being [ of the diffuse reflection factor to the 
total reflection factor in the wavelength of 550nm of this reflector ] 80% or more comparatively. 
[Claim 3] The reflector according to claim 1 or 2 to which said reflector arranged on the external surface 
of a polymer film substrate is characterized by sticking a transparence oxide layer (F) side as an interface. 
[Claim 4] The reflector according to claim 1 to 3 characterized by being that with which a concavo-convex 
layer (B) is formed with a 1 -micrometer or more mean diameter [ 15 micrometer or less ] particle and a 
binder, it is blended so that this particle may become the rate of 5 - 52 volume % to the volume of a 
concavo-convex layer, and the dry weight (g/cm2) of this concavo-convex layer fills the following formula 
(1). ' 

0.6x2rxl02/(p/a+(l00-p)/b) <= weight (g/cm2) <=2.5x2rxl02/(p/a+(l00 p)/b) (l) 

It is [, however p= 100/(l+(l00 / vl) xb/a), and is the average (cm) of the radius of r^particle. 

p* The rate of the particle in a concavo-convex layer (% of the weight) 

v: The rate of the particle in a concavo-convex layer (volume %) 

a^ The consistency of a particle (g/cm3) 

Consistency (g/cm3)j which is a binder [Claim 5] The reflector according to claim 4 to which said 
particle is characterized by being an acrylic particle. 

[Claim 6] The reflector according to claim 4 or 5 to which said binder is characterized by being acrylic 
resin. . - ' • ■ ' , v n . 

[Claim 7] The reflector according to claim 1 to 6 characterized by being a transparence oxide layer with a - 
thickness of l-20nm which a metal layer with a thickness of:5-50nm which a substrate layer (G) becomes- 
from gold, copper, nickel, iron, cobalt, a tungsten, molybdenum, a tantalum, chromium, an indium, 
manganese, titanium, or palladium, or an aluminum oxide becomes from the oxide QTO) of the zinc oxide 
doped zero to 5% of the weight or an indium, and tin. 

[Claim 8] The reflector according to claim 1 to 7 to which thickness of a silver larer (D) is characterized by 
being 70-400nm. 

[Claim 9] The reflector according to claim 1 to 8 characterized by being the layer which consists of an 
alloy with which the metal layer (E) of the alloy made into a subject contains silver 0.001 to 2% of the 
weight in accordance with copper and palladium to silver, and the thickness of this metal layer being 
5-40nm. 

[Claim 10] The reflector according to claim 1 to 9 which a transparence oxide layer (F) consists of the zinc 
oxide with which the aluminum oxide was doped zero to 5% of the weight, an oxide (ITO) of an indium 
and tin, or a silicon oxide, and is characterized by the thickness being l-20nm. 

[Claim 11] The reflective mold liquid crystal display with which the reflector indicated as the reflector by 
either of claims 1-10 was used in the reflective mold liquid crystal display with which liquid crystal was 
enclosed with the opposite inside of the transparent polymer film substrate of a pair at least, and the 
reflector has been arranged at one side of the opposite external surface. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reflective sheet which used the polymer film for the 
substrate which encloses liquid crystal and which is used for a reflective mold liquid crystal display. 
- - 1 - 
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[0002] 

[Description of the Prior Art] Compared with the old CRT display, a liquid crystal display is a thin shape 
and is widely used centering on the display of a minor mold device from the description of-izing's being 
carried out [ space -saving ] and power consumption being able to save the energy few. 
[0003] In the mobile computing devices represented by the cellular phone which is a liquid crystal display 
familiar to our life, and PDA especially, it is the reflective mold liquid crystal display which the 
inclination of thin- shape [ lightweight-izing and Hzing and low-power-izing is still stronger, and reflects 
outdoor daylight instead of the most leading thing that fills this demand using a back light, and displays. 
Current and the reflective mold liquid crystal display of monochrome display mainly used consist of the 
polarizing plate, a liquid crystal display panel, a polarizing plate, and a reflector from the man side. 
[0004] Moreover, in addition to the above-mentioned member, a color filter is used in the reflective color 
LCD panel in a current upward tendency. After the outdoor daylight which is the light source having 
passed the polarizing plate-liquid crystal display panel-polarizing plate with these liquid crystal displays 
and reaching a reflector, it was reflected by the reflector, and again, in order to pass a polarizing 
plate -liquid crystal display panel-polarizing plate and to reach to the exterior, to incidence outdoor 
daylight, the quantity of light of the reflected light fell to 1/3 or less, when optical loss was taken into 
consideration, and had the trouble of becoming dark. 

[0005] Moreover, in a color reflective mold liquid crystal display, for a color filter, the reflected light 
decreases further and there is a problem of becoming a very dark display. Therefore, in these displays, it 
is an important factor how outdoor daylight is reflected efficiently, and the engine performance of the 
reflector in which light is reflected is considered to occupy the great portion of display grace. 
[0006] An ideal liquid crystal display is bright and it says like print media, such as paper which the same 
display quality is acquired no matter where it may see from, and we are using usually. Therefore, the 
reflector used for a reflective mold liquid crystal display is also considered like paper that the reflector 
(paper White type) which diffuses light is desirable by homogeneity in all directions. However, in the 
conventional liquid crystal display, even if it uses for the reflective sheet liquid crystal display which 
there is very little quantity of light of the reflected light, and diffuses fight in homogeneity to incident 
light as point ** was carried out, in practice, it becomes dark and cannot be used. 

[0007] Therefore, although it is very bright when the bright include angle (light-receiving angle) regarded 
as the incident angle of light is in agreement with the big reflective sheet of such a specular reflection 
component by concentrating light on a certain range using the large reflective sheet of a specular 
reflection component with metallic luster, although it is going to display, when the include angle 
(light-receiving angle) to see shifts, it becomes dark, that is, the fault that an angle of visibility is narrow 
is at a stretch. Although it is necessary to increase a diffusion component to extend an angle of visibility, 
increasing a diffusion component will extend the light centralized with much trouble, it has the problem 
of on the whole becoming dark, and the balance of an angleof visibility and display ^brightness is called for> 
"[0008] The approach of irregularity izing base materials, such as a high polymer film which forms a 
YefieC^ 

common. It is the approach of processing a front face with a solvent and smoothing it, after performing 
embossing to 1 high-polymer-film front face and forming concavo-convex structure in it as the 
irregularity ized approach. 

2) The sandblasting approach of spraying particles, such as Si02, on a high polymer film front face with 
high-pressure air. 

3) The chemical approaches, such as the etching method. 
**** i s mentioned. 

[0009] However, by 1 or 2 methods, there is a problem that thickness is also to some extent thick and the 
width of face which chooses the quality of the material of a film must carry out narrow again, for the 
method which forms the shape of toothing in a film front face with a mechanical physical method. 
Moreover, even if the shape of toothing acquired from the configuration of a hard sand (Si02) being an 
ununiformity by the approach of (2) is also intense and it dissolves surface [ a part of] in an ununiformity 
by the rough **** cage, alkali solution processing, etc., this rough ** cannot fully be equalized but there is 
a fault that the concavo-convex structure acquired becomes an ununiformity very much. Also in the 
chemical approach like 3, selection of the quality of the material of a film is severe, and there is a problem 
that the washing desiccation after processing is serious again further again. 

[0010] Therefore, that for which it is hard to tell that the balance of an angle of visibility and display 
brightness is moderately adjusted to the concavo-convex layer fabricated by these approaches by the 
reflector in which the reflecting layer was formed, and thickness is needed to some extent from the field of 
thin- shape -izing is not desirable. 
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[0011] On the other hand, the reflective brightness obtained is greatly influenced also with the metal used 
for a reflecting layer. For example, when comparing as a metal layer generally used taking the case of 
silver and aluminum and silver is used, the reflection factor is 75% or more, when aluminum is used 85% 
or more, and the direction which uses silver can obtain a high reflection factor. 

[0012] However, the demand on a severer service condition is also increasing from diversification of the 
application of a liquid crystal display, and the endurance of long duration is needed in recent years. 
Although the endurance in 60 degree-Cx90%RHx500hr is searched for as durable conditions about 
general mounting dependability, when only silver is used for a reflecting layer, while degradation of silver 
is seen on a front face in durable conditions and appearance worsens among the above, there is a problem 
of causing decline in a reflection factor, and the reflector equipped with a high reflection factor and high 
endurance is needed. 

[0013] Moreover, the light weight of each part material and thin shapeization are performed for 
lightweightizing of a liquid crystal display device, and thinshape-izing. The more it makes it thin, since 
it not only becomes easy to be divided at the time of use, but manufacture becomes difficult, even if thin, 
the more a base with high shock resistance is needed, although making a glass substrate thin is also 
made. 
[0014] 

[Problem(s) to be Solved by the Invention] When it includes in the reflective mold liquid crystal display 
considered that this invention is the the best for thin shapet lightweight izing and ]-izing, it is a paper 
White type conventionally brighter than elegance, and aims at offering the reflector which has high 
brightness and high endurance. 
[0015] 

[Means for Solving the Problem] The result wholeheartedly examined in order that this invention persons 
might solve all the above-mentioned technical problems, A polymer film is used for the substrate which 
encloses liquid crystal with a surprising thing. On the concavo-convex layer formed by applying a very 
fine particle and a binder so that it may become the specific weight range which has the weight in a high 
polymer film as a reflector By combining what constituted in order four layers, a substrate layer, a silver 
larer, the alloy layer that makes silver a subject, and a silicon oxide layer, it found out that the 
above-mentioned technical problem was solvable, and this invention was reached. 

[0016] Namely, as for this invention, liquid crystal is enclosed with the opposite inside of the transparent 
polymer film substrate of a pair at least. And it is the reflector used for the reflective mold liquid crystal 
display with which the reflector has been arranged at one side of the opposite external surface. By a high 
polymer film (A), a concavo-convex layer (B), the substrate layer (C), the silver larer (D), the metal layer 
(E) of the alloy which makes silver a subject, and the transparence oxide layer (F) The total reflection 
factor in the wavelength of 550hm which it is constituted in order of ABCDEF, and was measured from 

-the silicon oxide layer ^ ^*-o> 
[0017] Said reflector of the diffuse reflection factor to the total reflection factor in the: wavelength of : 

- 550nm u bf- thi^ •mode v of-^M^'iiivention-; ~ 

[0018] Said reflector arranged on the external surface of a polymer film substrate is the mode of this 
invention also with a desirable lamination ******** reflector considering a transparence oxide layer (F) 
side as an interface. 

[0019] Said reflector currently formed so that it may be blended so that a concavo-convex layer (B) may be 
formed with a l micrometer or more mean diameter [ 15 micrometer or less ] particle and a binder and 
this particle may become the rate of 5 - 52 volume % to the volume of a concavo-convex layer, and the dry 
weight (g/cm2) of this concavo-convex layer may fill the following formula (l) is also the desirable mode of 
this invention. 

0.75x2rxl02-/(p/a+(l00-p)/b) <= weight (g/cm2) 
<=2.5x2rxl02/(p/a+(l00-p)/b) (1) 

It is [, however p= 100/(l+(l00 / v-l) xb/a), and is the average (cm) of the radius of r^particle. 
p: The rate of the particle in a concavo-convex layer (% of the weight) 
v- The rate of the particle in a concavo-convex layer (volume %) 
a : The consistency of a particle (g/cm3) 

b: Consistency [ of a binder ] (g/cm3)] [0020] The zinc oxide with which the metal layer with a thickness of 
5 50nm which a substrate layer (C) becomes from gold, copper, nickel, iron, cobalt, a tungsten, 
molybdenum, a tantalum, chromium, an indium, manganese, titanium, or palladium, or the aluminum 
oxide was doped zero to 5% of the weight, or said reflector which is a transparence oxide layer with a 
thickness of l-20nm which it becomes from the oxide (ITO) of an indium and tin is also the desirable mode 
of this invention. 
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[0021] The thickness of the ****** reflector which is 70-400nm of a silver larer (D) suits in the desirable 
mode of this invention. 

[0022] It is the layer which consists of an alloy with which the metal layer (E) of the alloy made into a 
subject contains silver 0.001 to 2% of the weight in accordance with copper and palladium to silver, and 
said reflector whose thickness of this metal layer is 5-40nm is also the desirable mode of this invention. 
[0023] A transparence oxide layer (F) consists of the zinc oxide with which the aluminum oxide was doped 
zero to 5% of the weight, an oxide (ITO) of an indium and tin, or a silicon oxide, and said reflector the 
thickness of whose is l-20nm is also the desirable mode of this invention. 

[0024] Moreover, this invention offers the reflective mold liquid crystal display with which the reflector 
indicated as the reflector by either of claims 110 was used in the reflective mold liquid crystal display 
with which liquid crystal was enclosed with the opposite inside of the transparent polymer film substrate 
of a pair at least, and the reflector has been arranged at one side of the opposite external surface. 
[0025] . 
[Embodiment of the Invention] Hereafter, this invention is explained to a detail. As for the reflector of 
this invention, liquid crystal is enclosed with the opposite inside of the transparent polymer film 
substrate of a pair at least. And it is the reflector used for the reflective mold liquid crystal display with 
which the reflector has been arranged at one side of the opposite external surface. By a high polymer film 
(A), a concavo-convex layer (B), the substrate layer (C), the silver larer (D), the metal layer (E) of the alloy 
which makes silver a subject, and the transparence oxide layer (F) The total reflection factor in the 
wavelength of 550nm which it is constituted in order of ABCDEF, and was measured from the silicon 
oxide layer (F) side is the reflector characterized by being 85 - 99%. 

[0026] The reflector of this invention blends with a binder the particle constituted by the specific mean 
diameter at a specific weight rate, it applies it so that it may become specific weight with dry weight, and 
after it forms the layer which has concavo-convex structure on a high polymer film, it can obtain it by 
forming in order a substrate layer, the metal layer which makes silver a subject, and a transparence oxide 
layer on this concavo-convex layer. Moreover, a polymer film is stuck on the reflective mold liquid crystal 
panel used as a substrate, and can be used for it. 

[0027] The high polymer film (A) in this invention For example, polyethylene terephthalate (PET), 
Polycarbonates, such as polyester, such as polyethylenenaphthalate, and the bisphenol A system 
polycarbonate Cellulosics, such as polyolefines, such as polyethylene and polypropylene, and cellulose 
triacetate Although the film which consists of various plastics, such as vinyl system resin, such as a 
polyvinylidene chloride, polyimide, polyamides, polyether sulphone, polysulfone system resin, polyarylate 
system resin, and fluororesin, is mentioned It is not necessarily limited to these, and it can be used if 
common heatproof temperature is high to some extent. 

[0028] As for usual, 25-75 are more preferably desirable, although especially the thickness of the high 
rtv-.j ^ polymer fito 

* ~ [0029] Although.the concavo-convex layer formed on a high polymer film (A) in this invention is formed of 

generaF^mbossing and ^pre^dihg of-a particle, its approach by spreading of a particle^ with comparatively — - - 
easy adjustment of a diffusion component is desirable. 

[0030] As a particle applied, for example An acrylic, polystyrene, vinylbenzene, A polymethyl 
methacrylate, styrene methacrylate, styrene acrylate, Macromolecule (organic) particles, such as a 
styrene butadiene, are begun. A silica, an alumina, A titania, a zirconia, lead oxide (white lead), a zinc 
oxide (zinc white), a calcium carbonate, Although conductive transparence particles, such as a 
non-subtlety particle which consists of a barium carbonate, a barium sulfate, potassium titanate, sodium 
silicate, etc., and tin oxide, indium oxide, cadmium oxide, antimony oxide, etc. can be used, it is not 
necessarily limited to these. Acrylic resin is desirable especially. 

[0031] In the case of acrylic resin, as the adjustment approach of a macromolecule particle, an 
emulsion-polymerization method, a suspension -polymerization method, a distributed polymerization 
method, etc. are mentioned. Although an emulsion-polymerization method is the most common especially, 
the distributed polymerization is also performed briskly in recent years. In every polymerization method, 
the macromolecule to generate is refractory to a dispersion medium, and is particle ized with the surface 
tension between a dispersion medium and a macromolecule. A macromolecule particle is stabilized with 
the protective colloid which is joining together or sticking to a particle front face, and is further stabilized 
by the bridge formation in a particle. When a distributed polymerization method is used also especially in 
these approaches, the particle of the large range from submicron one to dozens of microns is obtained. 
[0032] In order to obtain desired granularity on the front face of a high polymer film (A), 115 
micrometers is desirable, and is 2- 10 micrometers more preferably, and the mean particle diameter of the 
particle used is 3 8 micrometers still more preferably. Since the rate of the light which boom hoisting of 
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concavo-convex structure will become large if mean particle diameter is too large, and goes [ it is hard 
coming to form the front face of concavo-convex structure by flasking of the grain child whose mean 
particle diameter is too small, and ] into a crevice among the reflected lights, and is no longer shown 
becomes less large, the reflection factor as the whole may fall. 

[0033] Moreover, the smaller one of the particle size distribution of a particle is desirable. 50% or less of 
the rate to the mean particle diameter of the standard deviation of particle size is desirable, and it is 30% 
or less more preferably, and is 20% or less still more preferably. If particle size distribution is too large, it 
will become difficult to acquire the controlled concavo-convex structure. 

[0034] Moreover, the thing to use as a binder which mixes a particle For example, acrylic resin, such as a 
polymethyl methacrylate, polyacrylonitrile resin, Silicone, such as a polymer obtained from the poly meta 
acrylic nitrile resin and ethyl silicate, Fluororesin, polyester system resin, polystyrene resin, acetate 
system resin, Although polyether sulphone system resin, polycarbonate' system resin, polyamide system 
resin, polyimide system resin, polyolefine system resin, polyurethane system resin, a urea-resin, 
melamine resin, epoxy resins, such mixture, etc. are mentioned It is not necessarily limited to these. 
These are chosen in consideration of adhesion with a high polymer film and a particle, and acrylic resin is 
desirable especially. 

[0035] Moreover, as a solvent for distributing a particle in a binder, toluene, a methyl ethyl ketone, ethyl 
acetate, isopropyl alcohol, etc. are used preferably. If these are solvents generally at the time of spreading 
used and are solvents which affect neither a base material high polymer film nor a filler very fine particle, 
also except these, they can be used satisfactory. Moreover, additives, such as a wetting agent, a thickener, 
a dispersant, and a defoaming agent, can also be added to a spreading solution if needed. 
[0036] It is below 40 volume % more than 20 volume % still more preferably below 45 volume % more than 
10 volume % more preferably [ it is expressed with volume % of the particle in the solid content (particle + 
binder) in a coating solution as the blending ratio of coal of a particle, and below 52 volume % is usually 
desirable more than 5 volume % to solid content 100 volume %, and ]. If there is too little amount of the 
filler used, sufficient optical diffusibility cannot be acquired, but when many [ too ], there is a possibility 
that sufficient reflected light may no longer be obtained by the birefringence. 

[0037] Moreover, in case coating of the solution which the solvent was used [ solution ] and distributed the 
particle in the binder is carried out, after setting still more preferably for 24 hours, it is preferably 
desirable [ after preparing a distributed solution ] for 4 hours to carry out coating for 12 hours. Since it 
passes also through the viscosity of a distributed solution and changes by the time while concavo-convex 
structure becomes an ununiformity, in order for the particle size of a very fine particle to pass and to 
change by the time, if coating is immediately performed after distributed solution preparation, since the 
very fine particle which consists of a macromolecule is influenced of a solvent and swells it in several 
hours and the passage of time, adjustment of coating conditions may become difficult. 
[0038]- As for- the ^ 

desirable that it., is what fills ..the following type (l) : from : a viewpoint whieh~acquires desired 

- concavo-convex structure dn^high piolymer film. ; - - — "^-^ r.-.. 

[0039] Dry weight is carefully wiped off with the solvent which carries out soluble [ of the particle and 
binder of a concavo-convex layer front face ], dries the concavo-convex layer and solvent which separated, 
evaporates a solvent, and means the weight obtained by measuring the weight of solid content. 
[0040] 

0.6x2rxl027(p/a+(l00-p)/b) <= weight (g/cm2) 
<=2.5x2rxl02/(p/a+(l00-p)/b) (l) 

[0041] The following formula (2) is filled more preferably. 
0.6x2rxl02-/(p/a+(l00-p)/b) <= weight (g/cm2) 
<=2.0x2rxl02/(p/a+(l00-p)/b) (2) 

[0042] The following type (3) is filled still more preferably. 
0.6x2rxl02/(p/a+(100-p)/b) <= weight (g/cm2) <=1.5x2rxl02/(p/a+(l00-p)/b) (3) 

[0043] It is p= 100/(1+(100 / v l) xb/a) among formula (l) - (3), and r, p, v, a, and b express following 
semantics, respectively. 

r: The average of the radius of a particle (cm) 

p: The rate of the particle in a concavo-convex layer (% of the weight) 
v- The rate of the particle in a concavo-convex layer (volume %) 
a- The consistency of a particle (g/cm3) 
b- The consistency of a binder (g/cm3) 

[0044] A concavo-convex layer (B) is formed by applying the above-mentioned solution to a high polymer 
film (A). As the method of application, it can apply over the large viscosity range, and paint film thickness 
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can be adjusted also during transit. Coating thickness is uniform even when it ****** and is 
comparatively broad in an operation technique, moreover, a roll coater with the description that paint 
film thickness is sharply changeable etc. - the KURABIA coater method with the descriptions, like thin 
layer coating can be carried out, high speed coating, the sex from Takao, the homogeneity of coating 
thickness, and a die coat (extrusion) with the descriptions, like paint can be done broadly - law etc. is 
mentioned. Although the various methods of application can be considered further besides the above, 
when generating of BUTSU by the gelation at the time of spreading is taken into consideration as the 
method of application which fills the demand of this invention, the die coat method is desirable. 
[0045] a die coat (extrusion) - law is the approach of extruding from a die the solution accumulated in the 
hopper etc. according to the pumping pressure force, and applying it to a film front face. By this approach, 
it is applied on a film, without all the usually supplied coating liquid recycling. Therefore,- coverage is 
determined by the amount of pump sending out, and line speed. Moreover, a part for the point of a die is 
used as a measuring blade, and is raising the homogeneity of crosswise coverage. As for the die coat 
method for furthermore having rounded off a part for a point in the shape of a lip, it is desirable to use the 
lip coat method for also having been called the lip coat method and having rounded off the point also in 
this invention. 

[0046] In the reflector of this invention, reflecting layers are at. least 4 layer structures formed on a 
concavo-convex layer (B). The alloy layer (E) to which a substrate layer (C) and the 2nd, layer make silver 
as a silver larer (D), and the 1st layer from a concavo-convex layer side makes the 3rd layer a subject, and 
the 4th layer are transparence oxide layers (F). 

[0047] Transparence oxides, such as an oxide (ITO) of the zinc oxide or the indium, and tin with which 
metal simple substances, such as gold, copper, nickel, iron, cobalt, a tungsten, molybdenum, a tantalum, 
chromium, an indium, manganese, titanium, and palladium, or an aluminum oxide was doped zero to 5% 
of the weight, are preferably used for a substrate layer (C). 

[0048] Although it is desirable that it is a silver simple substance fundamentally, metal impurities, such 
as the gold of extent which does not do damage to the engine performance, copper, nickel, iron, cobalt, a 
tungsten, molybdenum, a tantalum, chromium, an indium, manganese, titanium, and palladium, may be 
contained in the silver larer (D). 

[0049] The alloy which copper and palladium contain to silver in 2 or less % of the weight in all of the 

range is preferably used for the metal layer (E) of the alloy which makes silver a subject. 

[0050] The zinc oxide with which the aluminum oxide was doped zero to 5% of the weight, the oxide (ITO) 

of an indium and tin, a silicon oxide, etc. are preferably used for a transparence oxide layer (F). 

[0051] There are a wet method and dry process as an approach of forming a metal layer in a thin film. A 

wet method is the generic name of plating and is the approach of depositing a metal from a solution and 

forming the film If an example is given, silver mirror reaction etc. occurs. On the other hand, dry process 

* -* heating type vacuum. evaporation technique, electron-beam-heating type vacuum evaporation .technique, 
- - - the ion plating-method, ion beam assistant vacuum evaporation- technique,- a- spatter,- eter occur; The- 
vacuum forming-membranes method in which the roll two roll method which forms membranes 
continuously is possible is especially preferably used for this invention. 

[0052] In vacuum evaporation technique, melting of the metaled raw material is carried out by the 
electron beam, resistance heating, induction heating, etc., vapor pressure is raised, and a base material 
front face is preferably evaporated below by 13.3mPa(s) (O.lmTorr). In this case, 13.3 or more mPas of gas, 
such as an argon, may be made to introduce, and a RF or the glow discharge of a direct current may be 
caused. 

[0053] The DC magnetron sputtering method, the RF magnetron sputtering method, the ion beam spatter 
method, an ECR spatter, a conventional RF spatter, a conventional DC spatter, etc. can be used for a 
spatter. 

[0054] That it sets to a spatter and a raw material should just use a metaled tabular target, although 
helium, neon, an argon, a krypton, a xenon, etc. can be used for sputtering gas, an argon is used 
preferably. Although 99% or more of the purity of gas is desirable, it is 99.5% or more more preferably. 
Moreover, the vacuum forming-membranes method is preferably used for formation of a transparence 
oxide film. Mainly a spatter may be used, helium, neon, an argon, a krypton, a xenon, etc. may be used for 
sputtering gas, and it may carry out to a case using oxygen gas. 

[0055] When a metal layer is used in a substrate layer (C), the thickness has desirable 5-50nm, and it is 
5-30nm more preferably here. When the thickness of this layer is too thin, there is a possibility of the 
desired barrier effectiveness becoming inadequate and making the silver larer of the 2nd layer generating 
condensation. Moreover, when the thickness of this layer surpasses 50nm, there is no change in 
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improvement in the effectiveness. Moreover, when a transparence oxide is used, l-20nm is desirable still 
more desirable, and the thickness of this layer is 5-10nm. If the thickness of a layer is too thin, the barrier 
effectiveness will become inadequate, and there is a possibility of making the silver larer of the 2nd layer 
generating condensation. 

[0056] The thickness of a silver larer (D) has formation of sufficient metal layer, and the viewpoint of a 
reflection factor to desirable 70*400nm, and 100-300nm is 150-250nm still more preferably more 
preferably. 

[0057] The thickness of the metal layer (E) of the alloy which makes silver a subject has the viewpoint of a 

property manifestation of the barrier effectiveness and a silver larer to desirable 5-40nm. 

[0058] The thickness of a transparence oxide layer (F) has desirable l-20nm, and llOnm is 15nm still 

more preferably more preferably, the thickness of this layer - if too thin, the barrier effectiveness will 

become inadequate, and there is a possibility of making the silver larer of the 2nd layer generating 

condensation. Moreover, even if it makes it thicker than 20nm, there is no change in improvement in the 

effectiveness. 

[0059] There is an approach using a sensing pin granularity meter, a repeat reflective interferometer, 
micro balance, a quartz-resonator method, etc. as a measuring method of the thickness of said each class, 
and it is suitable for especially obtaining desired thickness during membrane formation, by the 
quartz -resonator method, since thickness is measurable. Moreover, after defining the conditions of 
membrane formation beforehand, forming membranes on the sample base material and investigating the 
relation between membrane formation time amount and thickness, there is also the approach of 
controlling thickness by membrane formation time amount. 

[0060] Moreover, in case a reflecting layer is prepared on a concavo-convex layer (B), performing corona 
discharge treatment, glow discharge processing, etc. on this concavo-convex layer front face can raise the 
adhesion of a reflecting layer and a concavo-convex layer. 
[0061] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 
restricted at all by these examples. . 

[0062] (Example l) the solvent with which an average particle serves as acrylic resin (Neagari industrial 
company make, a name of article' art pearl) which is 5 micrometers from toluene and ethyl methyl ketone 
as a binder in acrylic resin (the Mitsui Chemicals [, Inc. ] make, a name of article- ARUMA tex E269) 
(both consistency 1.2 g/cm3) - using - a solid content ratio ■■ the solution which made the rate of the 
particle in solid content 37.0 volume % was prepared 35%. Viscosity was 38cps. Since it was set to 4.5 
(g/m2) <= coverage (g/m2) <=10.8 (g/m2) when the spreading weight range was calculated by assigning 
these physical-properties values to a formula (l), the pumping pressure force and line speed were 
adjusted so that. dry coverage might serve as 8.5 g/m2, and it applied by the lip coat method on the 

.-*."-.-. ... the present circumstances, the muscle by^BUTSU was not observed but. the good spreading, side 

~ - (concavo-convex layef which-mainly consists of a pafticle layer (B))-was aequired. - ^ • - . . - 

[0063] The zinc oxide (99.9% of purity) with which 2% of aluminum 203 was doped was used as the target 
by the DC magnetron sputtering method, and by making the argon of 99.5% of purity into sputtering gas, 
the zinc oxide was formed in the obtained sheet so that it might become at 5nm of thickness (substrate 
layer (Q). then - without it picks out this sheet from a sputtering system -- the same - the DC 
magnetron sputtering method - silver of 99.9% of purity \a target - ** - it carried out, and by making 
the argon of 99.5% of purity into sputtering gas, silver was fabricated so that it might become 200nm of 
thickness (silver larer (D)). 

[0064] Then, without picking out this sheet from a sputtering system, 99.9% of APC2% of purity (alloy 
with which Pd and Cu were blended 2% of the weight in total to Ag) was used as the target by the DC 
magnetron sputtering method, and by making the argon of 99.5% of purity into sputtering gas, it 
fabricated so that APC2% might become 8nm of thickness (metal layer of the alloy which makes silver a 
subject (E)). Then, without picking out this sheet from a sputtering system, Si02 of 99.9% of purity was 
used as the target by the RF magnetron sputtering method, and by making the argon of 99.5% of purity 
into sputtering gas, Si02 was fabricated so that it might become 5nm of thickness (transparence oxide 
layer (F)). 

[0065] After laminating a protective layer on the made sheet, when it installed the integrating sphere of 
150phi in the Hitachi recording spectrophotometer (form U-3400) and the total reflection factor in 550nm 
and diffuse reflection factor measurement were performed, 94.6% of reflection factors and 85.8% of diffuse 
reflection factors were obtained, the reflective sheet after measurement - constant temperature it put 
into the constant humidity chamber and was left on 60 degrees C and the wet heat conditions of 90%RH 
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for 500 hours. After 500-hour progress, when the sheet was taken out and the front face was observed, 
metaled condensation was not seen but the color was also still white. 

[0066] Moreover, a reflection factor was not seen, and again, by the spectrophotometer, as a result of 
measuring the total reflection factor and a diffuse reflection factor, degradation of most, or a ****** and 
an optical property was not seen for a diffuse reflection factor 86.0% and a wet heat front 94.3%, either. 
[0067] Moreover, this reflective sheet was stuck on the electrochromatic display panel inferior surface of 
tongue of a polyether ape phon (PES) film substrate with a thickness of 0.1mm through the adhesive 
layer of acrylic resin. On the screen displayed, the double image was not seen but clear image display was 
seen. The result of this invention example was shown in Table 1. 

[0068] (Example 1 of a comparison) Except having not carried out the spatter of the APC2%, the reflective 
sheet was obtained according to the example 1. After laminating a protective layer on the obtained sheet, 
when it installed the integrating sphere of 150phi in the Hitachi recording spectrophotometer (form 
U-3400) and the total reflection factor in 550nm and diffuse reflection factor measurement were 
performed, 94.2% of reflection factors and 85.4% of diffuse reflection factors were obtained, the reflective 
sheet after measurement ■- constant temperature - it put into the constant humidity chamber and was 
left on 60 degrees C and the wet heat conditions of 90%RH for 500 hours. After 500-hour progress, when 
the sheet was taken out and the front face was observed, many points believed to be metaled 
condensation occurred on the front face, and the grace of appearance was falling to it. Furthermore, again, 
with the spectrophotometer, as a result of measuring the total reflection factor and a diffuse reflection 
factor, the reflection factor compared 91.5%, the diffuse reflection factor compared before 82.0% and wet 
heat, and degradation of an optical property was seen. The result of the example of this invention 
comparison was shown in Table 1. 

[0069] (Example 2 of a comparison) The reflective sheet created in the example 1 was stuck on the inferior 
surface of tongue of the electrochromatic display panel of a glass substrate with a thickness of 1.1mm 
through the adhesive layer of acrylic resin. On the screen displayed, with the thickness of glass, the 
double image appeared and it became indistinct ******. The result of the example of this invention 
comparison was shown in Table 1. 
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[0070] 

[Effect of the Invention] since the reflector of this invention was very excellent in endurance, and the 
decline in a reflection factor was not seen under the wet heat condition and the surface color did not 
change, either, when it includes in a reflective mold liquid crystal display, it is it being markedly alike, 
and being able to raise display capacity and combining it with the liquid crystal display of a film 
substrate, and since the problem of the double image which poses a problem with a glass substrate is 
solvable, the industrial meaning of this invention is large. 
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